The expression of matrix metalloproteinase-13 is increased in vessels with blood-brain barrier impairment in a stroke-prone hypertensive model.
We previously reported that the blood-brain barrier (BBB) function was deteriorated in vessels located in the hippocampus, but not the cerebral cortex, in 3-month-old stroke-prone spontaneously hypertensive rats (SHRSP). Recently published data suggest that matrix metalloproteinase (MMP)-2 and MMP-9 play a critical role in the BBB disruption in stroke or cerebral ischemia. In this study, we examined gene and protein expressions of MMPs in the BBB-damaged hippocampal vessels of 3-month-old SHRSP, in the cerebral cortical vessels without BBB damage of SHRSP, and in the hippocampal and cerebral cortical ones without BBB damage of 3-month-old Wistar Kyoto (WKY) rats. The expressions of MMPs were examined by real-time quantitative reverse transcriptase-PCR (RT-PCR), western blotting and immunohistochemical techniques. The gene and protein expressions of MMP-13 were significantly increased in the hippocampal samples of SHRSP compared with samples without BBB damage, such as cerebral cortical samples of SHRSP or hippocampal samples of WKY. Immunostaining of MMP-13 was seen in the cytoplasm of ED-1-positive perivascular cells in both rats and was colocalized with those of type IV collagen or osteopontin. The type IV collagen was also localized in the basement membrane. These findings indicate that the expression of MMP-13 is increased in BBB-damaged hippocampal vessels in hypertensive SHRSP compared with vessels without BBB impairment in normotensive WKY rats and may be involved in vascular remodeling.